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±ie-&5£ (7) -emztizit&Mo 

(— *b£ (7) R39(i, f^7;^;vi, r;u^-;u3fe, e& 

7;^-^S, T';-;H£* HftT'J-^, ^ny>jg^ 7^3*vi, fi 

nlil-3 OSS»T?** 0 ) 
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[0 0 6 2] 
[it I B] 

-i&xt (8) 

R 40 — Z 6 -CH M (X 3 ) m R 41 

[0 0 6 3] 

±fE-«b£ (8) T^Sft&fb^o 

(—05$: (8) *K R40(i, T';-^*X(ig^T'J-^*-e^)^, R41(i > ^ 
T^7Pi-SX(i^n^>-e^t) , Z6(±-C ( = 0) -C (=S) -30±- 

[0 0 6 4] 

[ibi9] 



[0 0 6 5] 

(sS^ R 42 > R 43 (iT;i^A^ 1I7;^;H, r^-^S, WteTfr'r 
7'J-;HXliWJ-;H^^ R 44 (i-fl£jt (6) ^<DR^t 
ffiCX-$>2> 0 ) 

[0 0 6 6] 
[ft 2 0] 

-i&it: (9) 



[0 0 6 7] 



c- 

II 

o 







,45 
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;HfeT*ab»K ptil, 2Ili3T*^l.o ) 
[0 0 6 8] 
[ft 2 1] 

-J&xC (10) 

2 O 
/ Q \ /C— (R 47 ) a (CX 4 3 ) r 

R 48 
[0 0 6 9] 

(10) L7(i 7 K*^i L X{i^: : CO- (R47) q (C (X4) 3) 
, T)V*>-1, 2--f 1, 2-7x^l/>SI[±N-Rltl)^ M 

4 itm%xmm&<7)T)v*u>mxteT)\/ / r~u>m^&&d\ x&i, 2- 

IfX(i3 ^SJ^T-T^ *) , q = 0S^'r = 1 -C&&7^3Uiq = lS^r= IX 
t2 2-C&£o ) 

[0 0 7 0] 
[ft 2 2] 

-i&xli (11) 
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^-v: 22/ 



[0 0 7 1 ] 

±IB— (11) T-^t?^tL^ 4 -ADtV - 5 - (ADr^f^-7x 

(-fe*; (11) x5(i/Nn^->^^--e^^, t (± i - 3 ofittBre* 0 , s 

[0 0 7 2] 
[ft 2 3] 

-tt3t (12) 



CH (3^)( X )v u 

[0 0 7 3] 

_tf£— (12) -e^t>^a^>2- (Aoyy^f^-7x-;p) - 4 
(— tfbS (12) <K x6{4^Nnr>MT-T^«9, v (4 1 ~ 3 <DmtX*h •) . u 

[0 0 7 4] 

d<0 4 -9 i^t-Any^^^tt^t^O^Wi: LT{4 N MxJ4\ 5g 
#<bl\ Bull. Chem. Soc. Japan, 42, 2924 (1969 
) ffifc<7>ft:-£tk #UxJ4\ 2-7x^iH, 6-fcf;*. 9U)\,**fr) -S 

-MJ7-/>, 2- (p-7D;i.7x-;p) -4, 6 - tf ^ ( h ? n )\,* ^-jv 
) -S-l')7y>, 2- (p-h';;u) -4, ( Y ? u )V )V) 

-S-hU7y>, 2- (p-n j r->7x-f) -4, 6 - tr* ( h U ? n ;i/ 
^-f-;U) -S-f'17y>, 2- (2' , 4' -y ^ n;l/7 -4, 6- 




.51 
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^-v! 23/ 



tf* ( h 'j ? u -S-h';Tv>> 2, 4, (h'J^n;i/ 

-S-h'J7y'>, 2-^;u-4, 6 - kf X ( h <J * n ;i/ * - 
S-MJ7y>, 2-n-y-^-4, 6 - If* (F'J?n;Mf;V) -S-h 
'JTv>, 2- (a, a, p-Yi)?U)V^)V) - A, ( h <j 9 a )]y 

*T)V) Y*)TVym&mfhtlZ>o -e<7>flil, »lH 3 8 8 4 9 2f 

B^ffl#IS*c^>ff:^, ^0 x. fi\ 2 -X-f-'J ;u-4, (h^n;Mf^ 
) -S-h'j7y>, 2- (p -^;UJ*^'J ;w) -4, 6 -if* (m;?d;u 
-S-f'J7y>, 2- (p-> h^ry^f JJV) -4, 6 - IfX (h 
'J ? n;l^^;l/) -S-HJ7y>, 2 - (p-^ K->Xf ')^) -4-7^ 
/ — 6 — h 'J ?n;l^^;w- S-h ')7y>f, #P?PS5 3 - 1 3 3 4 2 
«<7Mt£^ 0lx.lf, 2 - (4-n^y-t7h-l-0^ -4, 
-F'J?njMf^-S-MJ7y^ 2- (4-xb^y-f7 h - 1 --f^ 
) -4, 6-tfX- h U ^n;l^^;u-S- h 'J7v^ 2- [4- (2--^h 
^ryif il') -t7b-l->f^] -4, 6 - t'x - f 'J ^ n;v^f - S - F 
'J7y>, 2- (4, 7—y^f*'/-t7h-l-'f^) -4, 
'J^oiMf^-S-F^y^) , 2- (7tt7h-5-^l^) -4, 6- 
hfx- h U *n;u*^/P-S- h 'J7y'y|, #!lII#Sf 3 3 3 7 0 2 4 

[0 0 7 5] 



[it 2 4] 



CI 3 C 




CI3C 




ci 3 q 
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[0 0 7 6] 

tfz. F. C. Schaef er^CUJ. Org. C h e m. 29, 15 
2 7 ( 1 9 6 4) Um.<7)it^. Wz.l$. 2-^-7-^-4, ( h fu 

-S-MJ7y>, 2, 4, (h'J7nA^f^) - S - 

hV7y>, 2, 4, 6 - h- M X (y7'OA^fiH -S-MJ7y>, 2-T 
< y - 4 - p< 6 - h U /nA^ S-MJ7y>, 2 h 4 

- ^ 6 - h U ^ n;l/^^;i/- S - h 'J 7y >f tf'l) £ i# ? -e§ & 0 H 

C#MBS6 2 - 5 8 2 4 1 -Sf-fe«<7X ^ljx.(i\ TSEfl^&^fc^f * - t rt ? -C£ 

o 

[0 0 7 7] 
[it 2 5] 

CI 3 C 



^ V h O^ C -°— <\ )-CH 

cue 



CI3C 



CI3C 

[0 0 7 8] 

Mtc, mmW-5 - 2 8 1 7 2 Mx.ti\ TIBfb#!»^&^f & - £ 

[0 0 7 9] 
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[it 2 6] 




[0 0 8 0] 

B$cV>«±MK:, M. P. Hutt, E. F. Elslager RlFL. M. H e 
r be If [J o u r na 1 o f Heterocyclic chemist 
ryj 171 (No, 3) , |5 1 1 KJ» ( 1 9 7 0^) lZ&mztLX\t*2>& 

[0 0 8 1] 
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[it 2 7] 




N-N 

-I >— ecu 



l — * N-N 

Nc -0~v^ ca 



CH. 




N-N 



CBr, 



a — ^ N-N 
CH 3 O-V3-A 0 ^CCI 3 





N-N 



/ VJ s 



w o 



CHCI 2 



[0 0 8 2] 

(k) li'Jy^AlO 

*3&tEK*5^"C, m^^*^i-^>^t LTSfi Lv» (k) 
it&fo<Oftt Ltli, TI2-^ (1 3) t^Sft*fl:£-&£^r*£ 

[0 0 8 3] 
[it 2 8] 

(13) 



R 6 R 7 
R^°R 9 



r m0 



[0 0 8 4] 

(—tffcS; (13) *K «fSL<tt, R5(i7k*mT-, r^*^», flT^K 
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^-v: 27/ 



fr^-frmZ&L, R 6 > R 7 , R 8 , R 9 > RlO(±|WI— C&o 

4?fc< fc<>-of±, TIB-ft^ (14) T-^$tL*1»jiOg£SrWt*o t 
fz, R5,hR6, rS^rIO, rS^r?, r7,j ; r8^ r8^r9 n r9£r10^s:w; 

zm-to ) 

[0 0 8 5] 
[it 2 9] 

-tfSt (14) 




[0 0 8 6] 

(—tta: (14) "f, Rl2, Rl3(i-etL-etL^3lLT7K^^ ^of« 

Rl2£Rl3, Rll<hRl2^ Rll<h Rl3^i;v^:^LTf^fILt^ L 
[0 0 8 7] 

(13) U£Ut£R 5 . R6, r7 % r8 n r9 ( ^ i »)jjfi L< li, <€-*i 

t^'j-iH, r^^-/u3fe, g}&T;i^-^S. r;i/4r-;w*. gi&r 
II7</S, g^;^-^, t^;i/7^ 
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o R5 ^ r6 a r5£r1(\ R6tR7, r7^r8 n r8^r9^ R9tRl0^2 

[0 0 8 8] 

■JfcK, — (1 3) Kis»t&, R5<7)^i Lv^Jt:ot>t#it^ 0 y;u* 
[0 0 8 9] 

r;i/*;Hfe£3*i:r* ^<o*f«<b Ltii, y^;i^ -x^a, "7° 

nt°;i-I, ^^v;^, ^-/^HK / — 

***"y~>;H£, x^-yiH, >fy/ntf^S, ^y/f^i, s-r^-^ft 
, t-r^-^S, ^fv^>f;H, l-^-f-^r^-^S, <fv 

•C(±, KtMH^ 1 2 ^-COitiltt, jS£3fcJIT&3^£> 1 2iW*Rtt 
[0 0 9 0] 

Tti, 7K«^l^<-fffio^#S^?-H^fflv^tL, L^Mt. Ltli, ^ny 
>J^T- (-F, -Br, -C U - I) , kKn^y^i, T^n^v*, 7'J 
-n^yi, Tfr*frm-H&^ T';-;i/^-**, TiK^yft 

T'J-^v 5 ^**, r^y*, N-r^^-^r^y^, N, N-y'7H* 
T</m, N-T'J-^T^y*. N, N-y'T'J-^T^I, N-T^4r^ 
-N-7'J-;l/7<7S, 7y^t J fy| < *;W^>f ;l/t*yft, N-T^^r 
)VJj fr-t* N-7'J-;^;w^^;i/t^yi, N, N-y'7^ 

)Vjr* yj, n, N-y7'J-;^^^l/t + yS, N-T 
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X;W-t^~>S, Tv^-t^S, 7v^T^/|, N-7;^^7y^7?/i, 
N-7'J-^7y^7</S < -7WKS, N' - T ^ ^ V U 4 KS> N' , 
N' - y7;KJ^ W KS, N' - T - ;V *7 W KS, N* , N' -vT'J 
-^WKS, N* -T^^;u-N' -7'J-^")i"f Ki, N-r^^ 

-f KS, N-7'J-iWl/ / f KS, N' -T^Jr^-N-T^^r^^ W Kg 
, N' -7m-N-7'J-;^l"fFi, N' , N' -y'7J^^-N-7 
;U*;I^WKS, N' , N' -y'7)^il'-N-7 l J-i^y^Ki, N' - 
T 'J — ^ — N — T ^ ^ ^ KS, N' -7')-iV-N-7'J-;HU'f KI 

, N' , N' -y7'J-^-N-7iV + ;Kl/'f KS, N' , N' -y'7'J-^ 
-N-T'J-^^l/^ KS, N' -T^^r^-N' -7'J-^-N-7iK^ 1 ) 
l/^ KS, N' -T^^-N' -7'J-^-N-7'J-;Wl"f KS, 7^3 
^rv^;i/^-^r 5 y S, 7U-n^y*;i/^;i/7^S, N-T^^-N 

-7^3^ry*^^^7< 7 S, N - T N - T U - n 3f v iJ )Vt\-Z~)V 

T^yS, N-7'J - iV-N-7iV3^y* ;[/ jfi— )VT < J S, N-7 1 ]-^- 
N-7'J-D + ->)f;;v*'-^7^yS, *;w<;ws, 7->^S, *;i/^->;i/S 
S.CK^(7)dtfSiaSS (J^T, * )V tf* ->7-^ ^-t) , 7i^Jry*^ sjf- ;u 
S, 7'J-d^v* ;i/rjfn;us, #^y^^;ws, N - T ^ # -f ;i/S 
, N, N-y'7iK;^)^^^^S, N-7'J-^*^^^^ ^S, N, N- 
y'7'J-i^^^^i'S, N-T^^-N-T 1 ; ;ws^e>t ;i/S, 7^ 
^r^y,;W-7 ^ — ;l^S, 7'J-il'^^7'f — ^S, T^^r^^;v^ — a-S, T'J- 
;ux;i/^-;i/S, ^a-*S (-SO3H) ^.^o^fc^iaSS (J2JLT, 

hStf>t) , 7^3^y^;l/,t-^S, 7'J-ndr->y;;Kt-^S, X ^ "7 ^ 
■f-^e-f ;WS, N-T )V*)V?s)V7 J i-^Ej ;VS, N, N-y7)^H^7>ft 

^e-f^S, N-TU-^^^^^^-^e^^S, N, N-y7 l J-i^;i'7^t ; e 
-f^S, N-7;v+^-N-7'J - ;i/x;v7 ^ ^ ;vS, 7^77^^ ;uS, 
N-7;^^X^77^E^f^S, N, N-y7J^^X^7 7*'f^i, N — T 

-;wy ;i/y r^e-f ^S, N, N-y'7 , J-;v^^77 ; e^i['S, N-T^^r^ 
-N-7'J-^7,^7 7^^vs, N-7->;^^7 r ^e>f ;vSS.^o^5:Jtfi. 

SS, N-7iK^7J^-i^^77^^H (-SO2NHSO2 (a 1 ky 
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1) ) W^r<D^mM.m&, N-7'J-;^i^^i^^77^^H (-SO 
2NHSO2 (a 1 1 y 1) ) %.Zf^<Djtm%.&&. N-T )V * )V 7, )V * ~ )V ij )V 

)im (-CONHSO2 (a lkyl) ) N-7'J 
~)V7.)V^~)Vij )Um (-CONHSO2 (a 1 1 y 1) ) W^(D^ 

m&^m, 7^3^yy'J^i (- S i ( O a 1 k y 1 ) 3) , + 
•J^i (-S i (O a 1 1 y 1 ) 3) , Kn^rvv 'J >im (- Si (OH) 3) 

(-PO3H2) S^^^Stii (MT\ * 
h3£'£*M-) , yrH^X*;! (-PO3 (a lkyl) 2 ) ^ 

(-PO3 (a r y 1 ) 2 ) * 7;^^7'J-;bt^-tyS (- 
PO3 (alkyl) (aryl)), ^y7^WX*y| (-P O3H (a 

lkyl) ) &£J f *-o#?S:*fcS& (Jilt, 7;K;Kt^*thitf>t) , 

7'J-^tX^;i (-PO3H (aryl) ) SO^O^StfiSS (W£, T 
'j v&tfo-t) , ^x^yt^ryS (-OPO3H2) W^(Dm9L 

0 P O3 ( a 1 k y 1 ) 2) > ^'J-HX^yt^fvi (-OPO3 (a r y 

1 ) 2) » 7;^^7'J-Jl"ty^/t^yl (-OPO3 (a 1 k y 1 ) (a r 
y 1 ) ) , ^/7^t^-t/t^yi (-OPO3H (a lkyl) ) RZf 

^ey&m&mm (&f£> 7;^;^tx*tht^yStf.f) , 

X^^ + yS (-OPO3H (aryl) ) Stf-eo^Stftife* (&#L T >J 
-;u*x*:r- h **vg| , y77i, -Fni, 7*';-^*, T;^- 

[0 0 9 1 ] 

gg, Hjrt^ *y'J^S, ^yf;Vi, 7i^D7x^)H v * 

nn-7x:-;i^ 7n^7x-iVi, y* n n > i — t: Ko^y7x 

-^1, ^ ^y7x-jVi, Xh^fy7x-;i/$, 7x/Jfy7x-)H, T 

-t^y7xx^i, ^>7MnJpy7x-;H, ^fWt7x-;^, -7 ^ 
-H*7x-;H, ^f;V7^7xx;i/i, yyf;i/7^/7x-^i > T 
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x-;v*)k/^^V7xijH, 7x-^s, -xhn^^xwu^ vry^i — 

XJ^7x^)l/S, XJ^ttF7x^jH, ^7*;7x^I, sfcX* 

t F 7 x - ^ flf^ C t | ^, 0 ttz, T)Vr~)V^(Dmt Ltli, 

kf-;l^ 1 -y°u^=.)V^, l -7r-^S, v>f-^;i^ 2-^dd-i 
-juf-^frm^tf^f t>ti, T)\<* — )V^(omt Ltli, x.^~;i^ l--7°n 
l-"7'^ — F'J^f^y'J jVxfijU., 7x^^xf 

[0 0 9 2] 

±j|(D7y^i (R^CO-) <h LTii, R4^7K*J^T-^.0 { '±fficOT^^^S 
[0 0 9 3] 

— 7t\ tt7 )V*)V^K5otfZ>T )V*U>mt LXltmft^wz^Ml frh 2 0 

co^^tr^ - 1 m l < (i^^^-m i*t>i2i -rogtft^t, 

?t3^f>l 2 S^05m^tfK^*K^»5j&»£ 1 0tt««7^1^ 
[0 0 9 4] 

h4rvi^-;H£ % 7'J il^t^y^ 7x7+->^f;H v y<^;l^:t^^- 

, ^i^'j/7°ne;H, 7-trf-;Pt^y^f;vi, ^y7^f^t + y^f)H 
, N- i/9 i/ v-x-^i^ N-7xx;v^jV/s^^^ 

t^yxf;l/S, 7-tf^7^7if N-^f;^>vM^7^7 7°nk: 

h^y*;Kfxjkxf jH, ^ f^y*JV*-^^f;vi, y; h v # ;i/ 
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iVl, N- *^f-)Vii ;ws^e-f N, N- V-fu \d)Vil)V/<^:4 sf- 

iV*t F7'f JH, XJP??^^^^^ N-ifJ^^??^^^^ 
N, N - y 7°n if ;M ^ 7 r ^ ^ ^7°o liji/i, N-MJ iWib7r^^^ 

[0 0 9 5] 
[it 3 0) 

CH 3 CONHS02CH 2 CH2CH 2 CH2— % H 2 NS0 2 — <^~~^CH 2 - 4 
^^-S02NHS02CH 2 CH 2 CH 2 CH2— . 

^^-S02NS0 2 -^^^CH 2 - , HS-CH2CH2CH2CH2— s 




HO^>-CH2- 



[0 0 9 6] 

~f^f-)V^ *X*th^->;vi, yxfj^X*;^^!, y'7x 

nt?;i^ ^^^tft + yy'f/^ «-y<-f-;w 
^>v;i/^ > i-^f)V-i-7x^)i'Xf^| > p v> 
T'J;Hk, 1 -7°n^^;i/^^-;u^, 2-7 ! t-;H, 2-yti^T 
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3 -y^-^m^zmf&z. t&x~£2> 0 

[0 0 9 7] 

7 *)-)imt Ltli HB^f> 3 1<^^ > ^ > TO^l^M L ^: ^O, ^> 
[0 0 9 8] 

[0 0 9 9] 

£ *i t» Og^T'J -;uS<o£P£ L^*#^'J£ LTi±, t*7x-;ui, h 'J 

, 7^tD7x-iH, i/ n n ^ i — h'J7Ji/tn^f ;P7x-;i/ 
ft, tKn^y7x-;i/S, ^f+y7x^i > n^yxF^ry7x;iH 
, 7'J;Pt^y7x-^i, 7x^-/7x^1, Jkf t7x-JH, h 

'J^ft7x^^I, 7x-;i/f t7x-;l/i, if^T5 7 7x-jl'S > yx 
f;i/7^7x-j^ tJ^'J7 7xx^| > 7-tf^t + y7x-;vS, ^ 
>7>f ^t*v7x- ;uft, N — v ? n ^ ^ v ;w # >f ;w Or * y -7 xr. — ;wft 
, N-7x-;^^^^^y7x-^| > 7W)l'7U7xXjH 1 N 
->fM>^;V7^7xx;^ *;i/^->7 i — 

-il/7x^^I, 7 l J^t + y*i^-^7xx;l/|, ^DD7x7^y*il/-f 

^^7x-^i, *;^^i'7xx;i,i > N-^^-;u*^y^^-^r ;v-7 jx— 
, N, N- y'7"D Vf;l/*;U/"?«t>f ^7x- N- h *i/-7^ — )V) ij )V 
A^e^i,7xx^i, N-^-^^-N- (XAssfry jx — )V) ts )Vs<^Ej )Vy jx~ 
;wft, jx — h 1 x. — )V&^ x^7r^^;V7x-;H, 
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ft, y'xf 7x-Jl/I, y'7xXjkt^^/7xXjl/| > ^^;W1vX 

*;7x^i^ ^fi^7*tF7x^^I, h 'J)^7,^;7x- Jl'ft, h 

Y ysc~)i<m, TM^ft, l-^n^zjMf^i, 2-,-7'r--^ 
ft, 2-^f;vr i )^7x-jH 1 2 -^^-;W7°n^^;v-7 ji-^ft, 2--7°n 
)V7 i-;vft, 2-7*f x;V7xx;^, 3 - y^j^ ;u -7 i - ;wft|£ %^lf 
h^t tfX* § & o 
[0 10 0] 

[0101] 
[ft3 1] 



CH3O2OCH2CH — CHCH2 * 



9O2CH3 
H3CG = CH~GH2 — 



H0 2 CCH 2 CH=CHCH 2 - „ HCH^~j^CHK;H-CH 2 - * 



CH2=CH-CH=CH-CH 2 - 



CH^CCH — CHCHo * 

6. 

HS-CH 2 CH=CHCH 2 - 



Cl— CH 2 CH=CHCH 2 - , 



CI 



/ G=CH-CH 2 - 



[0 10 2] 
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[0 10 3] 

— jB^: (13) Hi3tt*R6, R 7 , RA R9, R 10<e> o *><t>, ( 
14) T?^$n*«jiJ'Wo«fi Lv^!i:o^T^t^o ^ny>^Ht 

Ltli, iui£<7)R5cof?iJi: LT^lffc&o£3£lf£C:£?& ? T-#£o 
[0 1 0 4] 

tit^yi (Ri4o-) tLxiis R 14 &?kmim<-m<7)3mmw^mx 

„ + 7y^t + vi, ^^/s^e^ )VJr* yi, N - T Ji/ ;u # ;l/ 

^/s^^rt^v^ N, N-y7'J-^*JW^^Pt^yI, N-T^A- 
-N-7'J-^*;V^^;l.t^yS, 7^^^X;^^yI, 7V-*X^* 
^ry|> ^X^yt^yi, Y**Zsm%mf2>Z.ttfX£2> 0 Ztlh 

&o 7y;Vt^yiCi3H-57y;H (R15C0-) t LT(±, Rl5^*, 

^kW^t^*^*, tt7iV^;H, 7 "J - ivitm:M7 u - ;vS«o t 

yi, 7y^t + y|, T U ->3g^«t 19 JJ£ Lv> 0 
[0 10 5] 

;i/t^yS, Kfy^t*y*, ^> ^ vi, 7'J^t^yi, y^^-f- 
xKy*W-)i/xfji/t + yS, n+yiF*yi, 7x^->xKy 
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f^yl, tWJy^n^t^yl, T'JnJryx^yxh^y^ 7z 
/^yS, h'Ji^^rvl, Jfy'i^t^yi, ^yf^t + y^ 

^ F+y7xx;^^yi, Xf^y7xx^t^ryl, yD07xX 
frt^ism, 7'Ot7xX^t^y|, ^>V"^^^-Jrv^ 

[0 10 6] 

m^tm (Ri6s-) t LxnRi6tffcmm?-zm<— mo^&mm^-mv) 

X^h 0 ZtihlZ&lf&T )l>*)Vm, T ') -fr&t LTtiHU^cOT^^^S, ® 

$lt;i^;v^ afcLKu t 'J — Ji-i, Sf&r 'j - t L xtt, l £ i> <d zmf & - 

xh^yxffftS, ^/j^^yxf^ftS, ^ h+y*;^f'x 
[0 10 7] 

tt7<7i (R17NH-, (Rl8) (Rl9) N _) tLtli, Rl7, r18 n 

ItfiL^^hLrti, N-T;u^r^T^y^, N, N-yY^JVT^i, N 
-7'J-^7 5 7S, N, N-y7'J-^7Ul, N-T^^-N-T 'J - 
^7^7$, 7y^7?7S, N-7il/^;l'7y^7<7i, N-TV-^Tv 
^7^71, ^KKS, N' -7Wvl/>fFS, N' , N' -v'T^*^ 
-^U^fKi, N* -7 , J-^'7l-f Ki, N' , N' -y7'J-^7U^ K3S?> 
N' -T;i^;U-N' -7'J-;V7l/^Kl, N-T^^l"? 1/^ Ki> N — T 
'J-^-^l/^f Ki, N' -7HJV-N-7H^7PO'l, N' -T;l^;u 
-N-7'J-;Wl/'f Ki, N' , N' - y'7;^^-N-7;^;l/7 P^T Ki 
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, N* , N' - y7M^-N-7'J -)V*7 KS> N' -7'J-^-N-T 
W N' -7 l J-iV-N-7 l J-iHl'^ KS, N' , N' -v 

T 'J -)V-N~T l^f Kgg, N' , N' -y'7'J-;i'-N-7V-^0 

W K^, N* -T^^r^-N' -7'J-^-N-7;K/l")V'f Ki, N' - 
T^ + ^-N' -7 l J-^-N-7 l J-il")l/O r i, 7^3Jfy*;^"-jV7 
= 7 l J-0^y*lV^;V7^S 1 N-7i^^-N-7^3 J rv*^ 

^^7? N-7;^^-N-7'J-nJry*^^;i'7<yS, N — 7 

'J-^-N-7^3^->*;v^^7 N-T'j-^-N-T'J-n^v 

LT^L£fc<D£i>tf & -1 7y;V7Ui, N-7i^^7y^7< 

N-7'J-^7y;y75ylHi3ltl)7y;H (Rl5C0-) C0Rl5(ifu 

[0 10 8] 

y'7i^;i'7^i, N-7'j-;i'7^yi 1 r v;i/T ^ y^^tf hm.z> 0 ft 

i Lv^S^T ^ S&nMibWt Ltli, ^f^7^I ( if^7</i, yx 
•?-;W7 5/S> -t^^'jy^ tf^'JvV3£, t^iJyVI, t'D'JyVi, .7 
x-)V7US, ^>vM^T<y^, T-tr-7-^T < 7 ^^75^if JbtL^o 
[0 10 9] 

( R 20-CO-) £LT(i, R20^-ffi5<7)#^/i}r^|3|<7) & 
O^ffflt^o It^^^^WiL^it Ltli, 7yJP 

;p/*>t>f N-T N-N-y7^^^* JW/^ )V 

N-7 'J -;l/#;i//*t>f N, N-y7 l J-)l'*^^^^ N — T 

^ ^ - N - 7 - ^ # fr3si!>*&\f h fi& 0 zn h K & Z> 7 ;w ^ 

, 7 'J LT{iHuiiE<7)7^^r;u^, fi^7^^;u^, &xfKTV-)vm, 

[0 110] 
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tt-TJi'^frii N' , N-y'Ti^^A^^^H, N- 

36, 7->;H, 7;^^y*;wf-;^f^:7 U -n* 

[0 l l ll 

ttX;V7^^i (R21-SO-) £ LT(±R21j&*— < Iffi^^JR^T-ffl^ <> 

7 ^ ^^1, x;v7 -r N-7^^^x^7'f t^^^S, N, N- 

■>7i^;w;i'7^tt'f^ N-TV-frXfryj-r^jfrm, N, N-v 
t >; -j^^7 ^ ^-^e-T Jl-i, N-T^^r^-N-T 'J -;^iV7 ^ 

»f&£fcj& f -C£&o ^tub^d J; Jjftft Lv^Ji: LT(47^^;VX^7 >f - 
M^tLtli, A^y^x;V7^ii/i, ^>y>x;>7-f-;H, h»j^x 
[0 112] 

(R25-S0 2 -) t LT(i, R25#t— fflfiO^JRJK^-HO 

o 
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[0 113] 

*)V*i-h& (S0 3 -) (± mft<7> t & *9 , (-SO3H) «o*?SJ®3l 

•9 fc*tWH * > Ltli, — <S:»;fti«btL4 fceo, -f fl*^^ a® ( 
AS^) , M f Kl£«>r (Na+, K+, Ca2+, Z n 2+f) ^W^tL^ 

o 

[0 1 14] 
[0 115] 

h3£ (-PO3 2 -, -PO3H-) t {iH«ito t *j 19 , *x*y* (- 

PO3H2) co. K*-*«5gL<t±, mm-Mm^mik-tzitw&mmj 

^7 AM. XJ^t-^Ai, a-K-'JAlR, 7v-^A|f) 
[0 116] 

^W&Ltzi><7)<D&'&i&mmJ Mrtt-MtLXit, m&<D*:JT)i< 

4r;l/*X*ygfe (-PO3H (a 1 k y 1 ) ) , t;7'J-WX*/i (-P 

0 3 H (a r y 1) 0#&*13££^f& CI & 0 anrii*frHH * > £ 
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Ca2+, Zn2+f) »f^tll»o 
[0 117] 

v'J^S ( (R23) (r24) (r25) S i -) t LTti, R23, r24^ r25^ 
0 4fiL^y'J;i/i(D0!lhLtli, h'J^f^y'J^S, MJ Wi/'J^i, 

o 

[0 118] 

&±K, ^ttYcR6, R7 N r8 > r9 n rIO^o^, J: flifi U»4«t U 
f±. 7MtJ£i\ ^ny>^ (-F, -CI, -Br, - I) , T)V*)vm. ft 

7 'J - ;w-*f^ & ^ <h ri*-? # * 0 

[0 119] 

^tH, R5<hR6, R5,hRl0 % r6^r7^ r7 ( ur8 > r8£r9, r9^r10^2 
R5<hRlO x r6£ R 7^ r7^r8^ r8^ r9^ r9£ r I0^t^ iz ^ LTtefO, 

&&*IK^±KftSIX&#LT\/>T<>£< (tM^JiLti^ R 1 

) . ttz, mBf&Bkmn—m*. ^ro^ (shrjk^ asust^ sass^s* 
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^-^>?>gt v^D^>-r>3^, v^o^^r-t>^ v^n^^-r>^ v 
^n^-^-r>St, v^n-l, 3 - v^-^r-f >^ v^o-i, 3-v* 

[0 12 0] 

R6<hR7, R 7 <h R 8 N rS^ r9 n r9 £ r lO^v^fif^ L T^#^ 
*£^if£C<h^-?;§&) o 

[0121] 

^{l, — ^ (14) tc&tt&R 12 , Rl3c7)$f 2 Lv^tcov»T#JE-t**o ^ 
[0 12 2] 

•&i;> — (14) n^tt^R 11 ^^ Lv^t:ov^ifilt^c r;u^r^ 

, BUi£OR^ R6, r7^ r8 n r9^ r 10<t>^ £ LTW t O &mf & - t ^ 
[0 12 3] 
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t^-i^o ic, j:w^L<ii, smsi, 6 mm^mmmzmif & z\ 1 & 

~W^mm^-U*fc$LLX^Xk Ztit><Dftt L^MfoMt LXlt 

, v^D-l, 3 - v^^r-f <^4r-b -> ^ OA^-)f yx>f, ^V'/y^O 

[0 12 4] 

■5fcK, — ^ (14) tC^tt^LtCOV^TI^H^-r^o LJi^T-n/^^-^^-tf 2 

[0 12 5] 
[ft 3 2] 






} 9 

3— — C-O- 



— o— 



— s— —i 
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[0 12 6] 

SfcWotUv*, lot, Lli, ±M^1»age#T^oT & J: < , 
[0 12 7] 



[0 12 8] 

—is&t (13) uiott^*tr-^>x m -o^t Lv^Mtcov^-ci^ztli-^ 
o xm-^iL^Jiltli, ^nrWfctK*> (F~, CI". Br". I") 

, *)\s*>m.4 ^m**ymT-jr>, mmmm^^y (c i o 4 -) 

-fe^ (a) 3U± (b) T^£ft&T^*>7& ? W*>ft&o 
[0 12 9] 
MX r (a) 
MX r _! (OH) (b) 
(— «5£ (a) , (b) M(±, *-yf?tJ!!§H\ V ^J^T", fltStJBC?-, XltT> 
^^JR^fc^U Xli, ^ny^^lU rli4~6 0lt!:^t 0 ) 
[0 13 0] 

^-><7)«ff Lv^Jt LTIi, * 9 > ^>Hf> 
*;w-fc>g|>f p- Y )Vx.y^)V*yW.4 -*y (TsO-) . p-x^-P> 

-1, 5-y^iV't>i^t>, 7>F7 + y>-l, 8-yX^t^*> 



[ft 3 3] 




— o-e-e-o— 



O-G-O— 
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Jr/ >j >- 8 >MJ * >\ t KnJfy >x;^t>i^t>, 1, 
5-1-79 V> "J^)V*yW.J , \ -1--7 9 vy 7,)V*>M4 s 2-1- 
-7 9 vy 7.)v*y^4 *y , 2 -r< J— l -i-7 9 uy X)v*y$fc4 *y, 2 
-1-7 b 6 -x^*yw.J * y , v7f^t7? p >x^^>@i-r * 

1 , 3, 6- h 'J x;l/*>g£^>, m-^^'>y'XW^ 
^->, p-7x/-^iKt>^t>, Kr*">^^>-tf * y, 

2 - t: + FJry^>'/7x7 > - 5 * 4 — T 

, o-^>X7^fb KX;l/*>i^f t>, •/7x-^7<>-4-7,^^>i 

h 'J 7;i/^-n ^ 9 yTsfr-fc yM4 * y, 7Dn^^*>6Ht>, 7 
)V*u7,)V*ym.J *y . 9, 1 0-vn^y7>(>7^>-2-7jkt>i 

[0131] 

ttTC (13) L^jyfcm^-f^ 

[0132] 
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[0 14 3] 
1*11] 
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[0144] 

-2) >! £ § * o 
[0 14 5] 
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[fb3 6] 




10 14 6] 
[0 14 7] 

v'77;u, r-^>, #^*>m^T-£&m^t£*7!> ? aMf <b*i& 0 
[0 14 8] 

[0 14 9] 
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[it 3 7] 




[0 15 0] 
[0151] 

dtub^^^^^ttnotfft, (-cooh) , tK^s 

(-0H) , T^;& (~NH 2 ) > <fVvT*-r*2£ (-NC0) 7& ? M^tt* 
[0 15 2] 
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[0 15 3] 

iico y v - 7&^*f <b ft z> o 

[0 15 4] 
[ft 3 8] 

o 

<A^cx^ NCO 
o 

[0 15 5] 

v 

4 ft ^ 4 «b v ^ & & f i> m v > & c t § * o 4 ir £ -r *i tf\ 

[0 15 6] 

5^ (A) fc, «14*^Wi-^>*fi^55- (B) fc, co#fii^e;Htt LTJi, 
(A) j& f 5*^%J£Lt, ri»o, (B) ^1 0^m±^^:i:«^U« 
(A) ^5 - 5 0^;u%, (B) 3 0~7 OtWiiut^J: 

L<, (A) 7i» ? 1 0 - 2 0^^%, ^o, (B) 3 0-4 0^)^%X'$>^Z 
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pi $ ti & tz & <^otLi^ ^ 0 t £ , 1 o 

[0 15 7] 

i/w, ^^^^tt^#^m^^^^';-7-om»TO^»(i, 17J-10 

0 OJiXfrZ, «! L < , 1 75- 5 0 0 7rC£>& CI <hrt ? £ W£ L < > 10 

[0 15 8] 

# v - £ & c: t &x § a o 

fflJ«um^H*&**^r't-6^ , ;^-«:^L, foil, ^-O^y-r-rtH, If 
[0 15 9] 

ot*s m * frif %> - 1 iz x 0 g ese^&tD^iifT-r & 14« * fijffl l ^ <> 

[0 16 0] 
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. mm&&, i&ffifti) = (-cooh, ^mri» , (-cooh, ^bt 

y'Jy» , (-COOH, #ffllKVv7*-h) , (-COOH, 

->) , (-NH 2 , ^ivV>7T-F) > (-NH 2 , 7;^H KI) % (-N 

co, ^mr^y) . (-nco, ^i^v>7^-b) , (-nco, ^fiffir 

;i/=r-;l/) , (-NCO, ^|i*'^y) , (-OH, ^fffiT^n-^) , (- 
OH, N^Dr^M^ft) , (-OH, ^mr<» , (-OH, StfeTK^ 

1&f8m&"C$>2> (ffilX, ^^IJ) = (-OH, IHBHVvT*- 

[0161] 



[0 16 2] 



[ft 3 9] 




NCO 






[0 16 3] 
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z<D£n%QffiMit. m&&M&m<r>&m<7>m. ±m<v!$7£m.'&m]&tf 

[0 16 4] 

I1k4 o] 

e x 1 . —OH + —OH -»• — O— , 

— COOH + — NH 2 -* — e-N— 

e x 2 . — NCO + -OH -» _|j_&_ 0 _ , 

-NCO + NH 2 — 

[0 16 5] 

0 1- 50liT"l)^:H ? tHL<, 0. 0 1-1 oif-e*^;t^J:i)tf 

it<, o. 5-3^s-e*^c«i:^stc^t t^ 0 ^mM<7)mnm&z<7)±.w. 
tfWL&m &i * u u mm tz -r & & t* l iz m§m £ 

[0 16 6] 
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7<^-h^n^z^, &mm. (Mz-is, t^^a, mis, #m) , r?*?- 

tTr^-^Afc^jSfrfc U 7;K-7A 

5tm^m\'*htL&Tfr<-*rl>>tfL<7>m&li}3Z*0. lmm-0. 6 mmgS, 
*ftL<(±0. 1 5 mm- 0 . 4 mm, #CffH<U0. 2 mm- 0 . 3 mm 

[0 16 7] 
[0 16 8] 

mm) 
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63/ 



fitMi-gtz^mmtwt l<, *fratjcfi, m&A o°c- 1 5 or^jso^o^ 

JWfcWKfi, 7-fe h >, ^fiVifHF>, v^n^Je^>, f^glJL-f-^, 

D kfk>^*'J rr-^-^y ;i/x-f;K 7°n t? U>W n — y x.^-)Vj^ — 
t)V, 7-tf h v^n^+j-y>, y?y-;K 1-^ 
h ^ v- 2 — "furtj -^K 3-^ F^ry7°o/V-iK v\x^ V > ^ 'J n - ;P 
^y^f^x-tJK yxfv^^ij3-;K;xfji/x-t;K v-x-f-i/^^ 
'j3-;i/y7f^x-fik v-x-^ l- > y* 1 ; n — ;u r-;K 7°ntflx 

n-;i^y y ^^i-T-^T-fe-r- K -7°n tf ix>^*'j n-^^/xf ^ 
x-tiV7-trf - K 3 - y h^v^nkf^r-t-r- h * «bn* 0 

4« O@ff^60»iJtti, 2-5 01i%«l^^„ 
[0 16 9] 

I^^lOMiii, ^#^<7)m*-e\ 0 . 1-20 g/m2^£ L < , 
II:, 1-15 g/m 2 7W3: L^o i^UiO. 1 g/m2^-efi+^^S-^^ 

[0 17 0] 

(^77 hm-a-i 
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^-v: 64/ 



^fflo^ 0 ^77 hm&titMfr^it&m&^mmiz^z., zmzx^xm. 
&m<n&* foz^z&&RTf /77^ m&itz 

[0171] 

, 1 9 9 (w) §§fi\ p 1 3 5 izu. mmy?7 hm^&t lx 

t£#fi£j£, NTS (*I0 , 1 9 9 9. 2 , p203, p 6 9 5 C 

its ym, m^mm^mmmMr? 7 hm^&mmz tix^&o ft?'? 7 h 

M&m<nMcfoMJj&£ Ltl±, #I5BBS6 3 - 9 2 6 5 8^fR, ifl¥l 0-2 
9 6 8 9 5 -^&f&L # 11-119 4 13 -£&«L SCORNS! 2 0 0 0 - 8 0 
1 8 9^#HfSm077^^^ffli-^-^^-e§^o "X9X-rJS*t^v7 

v*. M«^*7 7 M^ftc^v^ii, atrr. ikad 

a et al.Macromolecules vol. 19, page 1 8 
0 4 ( 1 9 8 6) %t*iZtzmv>J]&Z&mir2>Z\ttfX&Z>o 

tffi* m^nrig^t ^36 **-t*fk^!»i: d t izX 0 , l£ 

[0 17 2] 
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[0 17 31 

ffi7K14-7 ^ n -? - % Ml- fix Uft&tf &mf bti& 0 
[0 17 4] 

"C £ 4 o 

[0 17 51 

fcRTfT < >1&, -f y~=i>g££L< {i^-cor;i/7j 'j^JStS&tTT^ ^Bfefi, Tl> 
>£L< (i^^nrWbMlffi^ 3 - tf-;i/7°n tf * L < l±-t 
<DT)Uij V&WftRlFT ^ >11, if— ;U7>;v*>t^L < ti-eor^* U^JRitt 

2-x;u*.x^W> 7^'J^-f, 3 - ^W^a tf U > 

l< (i-eoT;u77 ±miM.Rzfr < 2 -r ? >; k- 2 - 

*X**^ yif 1/>7*'J 77 'J h£L < l± 
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66/ 



^WfcTMfBfct^ 3 - h ^f;i/7>^-^A7°n kf;i/ 9) T9')U-h, 
3 - h * f;i^7 >^e-->^-7 0 n if;]/ r^'J^7U', N, N, N - h 

'j^^-^-N- (2 — Ko + y- 3 — ^ 9 9 x ) u 4 )V is 7° u 

( ^ * ) T^UP-K ( ^ 9 ) T^'JA'T; K, N-€7^f o-;l/ 9) 
T9V)lsT< h\ N-v*^^o — ;i/ (* 7?'J^75 K> N — If— ;Hfn'j 

[0 17 6] 

2-T^'J^T^ K— 2 — ^ f Jl'ynA'y^JWt >-@£ N U > X >@£ N & 

^^^';^T^ K^7^ K^^^n-r-. N-tf— ^7-feh7^ h\ N-e~- 
)V*)VAT\ Kf<7)N-t-^^4f>i7 5 K-=E / t-^ <bg|#£ T ^ K 
3W*n-r-. t Kn^f ->xf;M * * 'j V- K kKn^yxf^T^'Jl/- 

K *''Jxf k>^'J 3-;l/7^'Jl/- HW7^3 + yIfL< fi-x*- 
lx > ^ <J =r - ;HJi=g L < *±# 'J 7n 9* ] ) n — * 9 •? - & ;$:§£ 

Z ti t> 9 u t -<D 7 -t>^m 4 0 0 -1 0>5OiSH, iff i Lv> 

f£Ht± 1 0 0 0- 5^ £ L^fEHti 1 5 0 0 - 2 75 (D^mx & Z> 0 ft^ 

[0 17 7] 
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- ^ , ^7kt4-7 * u -7 - a ^7Kt4 *° »; - ^ »f ^ti^o 

[0 17 8] 

M±mtm^n^ tzmMt* mtm izmm -e # & 0 

^<»7jcftWifg«£ LTIi, tfflfl 0 - 2 8 2 6 7 2 ^2rff ffilfto T ^ * ^ 
x;l/*>||j:x-f ;k XW>^K, EP 0 6 5 2 4 8 3 , WO 

9 2/9 9 3 4fet07^3^y7;l/^r^xxf;K H. I t o hM, Ma c r 
ornolecules, vol. 2 1, pp. 1 4 7 7 f£f<<7) t - 7f^x^ 

[0 17 9] 

[0 18 0] 
UtA 1] 

— C0 2 -C-OR 5 — ( I ) 

R 4 

[0181] 

T©7;^;vi^iL, R 5 (i#t3?tm 81@J^T<7)T;u^^^^^-r 0 r3 
, R 4 5.0 f R5<75rt(7)2o^|g^-L-C^^^L-C^ ctv^ 0 R4^.^r5^|± 

Buie-i^ (i) x~mztiz>m*&tmm<7)MfoM d) ~ (4) *jgjitu^ 
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-To 

[0 18 2] 
[it 4 2] 

(1) — CO^/O^ 



(2) 

— co 5 




131 C0 2 CH CH3 

OC 2 H 5 



(4) 




[0 18 3] 

mzfm-r zzt &x # £ 0 ^?7i> m^&k j: o bjs s ^7 7h 

®f£^J£*Msk ^*->ff^&*t£K ¥JKflJffilJiflDKJR& 
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[0 18 4] 

1 ] 

3 0 0mlOHP77^3C, -7°n t?u>^'; ^^.x-t^V- (M 

F G) 3 0 g fcjtox. 7 5miZijamLtZo JrZiZ, [2- (Acryloylox 
y) ethyl] (4 — benzoyl benzyl) dimethyl am 
monium b r om i d e 8. 1 gi, 2— Hydroxyethylme 
t ha a c r y 1 a t e 9. 9 g isopropylmethaacryl 
atel3. 5gt, v^-f-^-2, 2' -TV'tfX ( 2 - * f^7°n ti * 
h) 0. 4 3 MFG3 0 £ 2 . 5 B^W^t-CStT Lfc G 

[0 18 5] 
[ft 4 3] 



Br 0 ®K 




[0 18 6] 
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JJOTO. 18 8mm^f'JxfP>fl/7^-F7'(W (l!p D p^:M4 1 

u-y k/s— 1 sm^m^xm^L. 1 1 o°c-ci o^i'it • QmKfcmtfco n 

[0 18 7] 

• ±.$ffifcM&$M&# -7 - A 0 . 4 g 

• T D I (h'Jl/>-2, 4 -v-f VvT*- h) 0. 16g 

• ynt'l/^^'jn-^y^f^x-f^ (MFG) 1. 6g 

[0188] 

S^ll^/l^^$ti^^f2|r^ x i^-^j. h^yT^Ul/- MM ( 1 0 w 
t%) i:?f?tL, T^=/->#H^T-C\ 4 0 0 WOSEETkfMTfc'Ifcffl U 3 0fr 

[0 18 9] 

(it»U 1 ] 

(i^HteifMlS) 

jjl/5 0. 18 8mm^f'Jxfl/>fU73'l/-h7^A ($SJ n n q£:M4 1 
0 0, ^l^tLtffl^\ f^iIt:TKoM^t«t^n 

y K/s- i 8fT'ML8 0 2 5}-|HM£* -^ftM^tfcSMt/ 
T&^ftSflfc^tf:*, 4 0 0 wEJETfc&fr (UVL-400P. ll^fli 

(t*) £^jbu 1 ^mmtz^tz 0 nhtitzjtn.^\*.®.$L 

[0 19 0] 

- T l ) fr* 9 ? >) U- V/* ? ? >) JlsM&M&fc 4g 

(^fritms 0/2 0, ^T-il 0 75) 
. lx > pj- Jf- v K^tt t"X7x7-;i/Ay7^'Jl/-f 4 g 

{±lll#2 003-3064984 
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(3fC3S£l£ (W) M2 1 0) 

• l - t: Yu$r ->v * n^N^f i/)V7 3- — )Vr b > 1. 6g 

• 1-^ h^i/-2-^n;V-^ 16g 

[01911 

m^m^S^M $ titz^CMW* , xf^ih*y7^'Jl/-hjSfi9[ ( 1 0 w 
t %) K8t3tU 7^a'>fltTt\ 4 0 0W<7)jg5l±*I'J:T^ffflL, 3 053* 

[0 19 2] 

CM] 

mmm 1 so*jt^j 1 -ct#<b n/cM^f #^^> MFG?ii4>i:MSitL, ^ 

[0 1 9 3 J 
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M^H 0 1990^ 8I14B 

f± Fir W^JIIWrF^ffiTtT^S 2 1 0M 



